The novelty of the study is to propose a hybrid IT2 decision-making approach under the hesitant fuzzy linguistic sets for evaluating the criteria and alternatives. For this purpose, the dimensions and criteria are weighted with interval type-2 fuzzy DEMATEL and the economic development plans are ranked by using interval type-2 fuzzy Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) approach. Thus, it is possible to evaluate the multicriteria decision-making problem under the hesitancy more accurately by the extended method.
INTRODUCTION
Development refers to the improvement of the countries regarding social, cultural, and economic issues [1, 2] . In other words, when there is development in the country, life qualities of the citizens go up. With respect to the economic meaning, development includes low unemployment and high investment and production. On the other side, high-quality education and health system can be given as example for social development. Thus, it is obvious that development of the countries depends on many different aspects [3, 4] .
Another important point in this context is that a plan should be defined for development of the country [5] . The main is that there should be a sustainable economic development. Therefore, in order to provide sustainable economic development, many different factors should be taken into the consideration at the same time, such as macroeconomy, health, technology, and legal issues [6, 7] . Hence, if the development policies are implemented without a plan, resources of the country may not be used effectively. This situation can lead to recession in the country [8] .
Development plans play a more significant role for emerging economies [9] . Because the main purpose of these countries is to become a developed economy, they try to make high amount of investments. Parallel to this aspect, many actions are also taken by these countries to have better system regarding education, health, and technology. However, in case of taking these actions without This study has many different novelties. Firstly, a multicriteria decision-making model is firstly used in this study to evaluate 5-years economic development plans. In addition to this issue, it is also the first study in which Turkish economic development plans are ranked according to their performances. Therefore, it can be possible to see whether Turkey is successful to implement development plans over the years. Furthermore, interval type-2 fuzzy DEMATEL methodology is preferred in this study instead of fuzzy analytic hierarchy process (AHP) and fuzzy analytic network process (ANP) methods. The main reason is that DEMATEL methodology provides to make impact and relationship analysis.
There are six different sections in this study. This introduction part contains general information regarding the subject of the study. Also, 10 different 5-years economic development plans of Turkey are explained in the second section. The third section includes literature review. Moreover, the methodologies are identified in the fourth section. In addition, an implementation on Turkey is defined in the fifth section. Finally, conclusions and recommendations are identified in the last section.
LITERATURE REVIEW
After the collapse of Ottoman Empire, Turkish Republic was founded in 1923. This new republic faced many difficulties, such as economic and social problems. In these years, some actions were taken by the government like increasing domestic production. Additionally, Turkey implemented 10 different development plans with the aim of providing sustainable economic growth [12] .
The first three 5-year development plans cover the years between 1963 and 1977. The First Development Plan focused on unemployment problem and infrastructure investments [13] . Moreover, the Second Development Plan of Turkey aimed to improve industrial sector [14] . In addition to them, the Third Development Plan tried to increase the income level of the country. Also, it was aimed to enhance the production of intermediate goods so that it can be possible to reduce dependence on external resources [15] .
Furthermore, the Fourth Development Plan included the improvement of current account balance [16] . However, the Fifth Development Plan of Turkey gave importance to increase the export amount. In order to achieve this objective, it is aimed to minimize government intervention to the market [17] . On the other side, decreasing inflation rate was the main purpose of the Sixth Development Plan [18] . Moreover, the Seventh Development Plan included the collaboration with the world regarding economic activities. Within this framework, European Union integration policies have been given importance [19] .
In addition to them, the last three development plans referred to the periods between 2001 and 2018. Because Turkey had a very significant economic crisis in 2001, the Eight Development Plan firstly aimed to decrease budget deficit. Additionally, legal and technological regulations were also the subject of this plan [20] . Moreover, the Ninth Economic Plan of Turkey includes the periods in which there was a hard competition in the world. Also, there was high uncertainty in this period because of the global mortgage crisis occurred in 2008. Therefore, this plan focused on increasing competitive power and providing fair income distribution [21] . Finally, the Tenth Economic Plan of Turkey aimed to increase economic growth, decrease inflation and unemployment rate, and reduce current account deficit problem [22] .
Turkey has a purpose to take place among the world's top 10 economies in 2023. In this context, some actions should be taken to minimize inflation and unemployment rate, increase economic growth and industrial production and improve legal infrastructure. However, it can also be seen that uncertainty increases which causes higher market risks. Hence, by implementing these detail plans, it can be much easier to reach this objective [23] .
There are many different studies related to the economic development in the literature. Some of them focused on the relationship between agricultural factors and economic development. Ref. [24] estimated the role of agricultural inputs on economic development. In this scope, 54 different countries are analyzed, and regression methodology is considered in the analysis process. It is concluded that agricultural productivity is a significant indicator of economic development. Similarly, Refs. [25] [26] [27] [28] also underlined this situation in their studies.
Additionally, some studies also identified the impact of technological improvement on economic development. Ref. [29] described the factors that have an influence on economic development. In the analysis process, narrative research method is taken into the consideration. They defined that there should be technological improvement in order to reach economic development. Refs. [30] [31] [32] [33] determined the significance of technological investment on economic development.
The importance of health policies on economic development was also evaluated by many different researchers. Ref. [34] aimed to analyze the economic development in China. In this study, simultaneous equation model is taken into the consideration to reach the objective. They identified that effective health policies lead to sustainable economic development. Parallel to this study, Refs. [35] [36] [37] [38] [39] [40] also determined that for sustainable economic development, health policies should be developed.
In addition to them, the quality of education system in the country also contributed to the economic development according to the many researchers. For example, Ref. [41] defined the leading indicators of economic development. For this purpose, they developed scenarios for the futures. In this study, they concluded that in order to have sustainable economic development, effective health policies should be implemented. Furthermore, Refs. [42] [43] [44] [45] [46] are other studies which showed the importance of effective health policies in economic development.
Moreover, some researchers also underlined the importance of development plan to provide sustainability in economic development. For instance, Ref. [47] focused on economic development in the Republic of Korea. In this study, it was underlined that economic development plans have a significant role in the success of this country. Similarly, Refs. [48] [49] [50] [51] [52] [53] [54] focused on this topic in their studies and determined that with the help of economic development plan, reaching sustainable economic development becomes much easier.
Furthermore, fuzzy DEMATEL method was used by many different researchers for various subjects. Refs. [55] [56] [57] [58] used this approach to evaluate knowledge management. In addition to them, Refs.
Pdf_Folio:2 [59] [60] [61] considered DEMATEL method to identify the appropriate strategies during financial crisis periods. This methodology was also considered for the analysis in many different industries, such Similar to fuzzy DEMATEL approach, fuzzy TOPSIS methodology was also considered in many different studies. As an example, Refs. [70] [71] [72] [73] tried to evaluate different energy policies by using this approach. On the other side, Refs. [74] [75] [76] examined the effectiveness of many different strategies in the banking sector. Additionally, manufacturing industries were also measured with the help of fuzzy DEMATEL methodology [77] [78] [79] .
As a result of literature review, it is understood that the subject of development attracted the attentions of many different researchers in the literature. Mainly, the relationship between development and health, technology, and agriculture were evaluated. Additionally, the importance of the economic development plan was also stated in some studies. On the other hand, fuzzy DEMATEL and fuzzy TOPSIS approaches are also very popular in the literature. However, there is not a study which considers the performance of economic development plans by using these methods.
METHODOLOGY

Hesitant Linguistic Term Sets
Subhesitant fuzzy linguistic term set (HFLTS) is defined as a tool of providing the flexibility in linguistic expressions [80] . Decisionmakers could prefer to make a decision in several linguistic values under the hesitancy could provide some choices of linguistic scales. This is an extended version of the fuzzy linguistic approach under the hesitancy and it is eased to obtain the data of decision-makers Based on the symbolic linguistic model the symbolic linguistic model, S = {S 0 , S 1 , ..., S t } is a linguistic term set and context-free grammar G H is defined as [85] :
where A HFLTS is denoted as
where h S is an ordered finite subset of the consecutive linguistic term set and S i , S i+1 , … , S j ∈ S.
IT2 Fuzzy DEMATEL
DEMATEL represents the expression of "Decision-making trial and evaluation laboratory. " It is a popular type of a multi criteria decision-making model. The main purpose of this approach is
In the literature, AHP and ANP approaches can also make this kind of analysis [88] [89] [90] . However, the main difference of DEMA-TEL method in comparison with these approaches is that impact and relationship analysis can also be performed in this model [91] . DEMATEL methodology can also be considered with interval type-2 fuzzy logic. In the first phase of DEMATEL, decision-makers' evaluations are converted to the fuzzy sets. Secondly, "the initial direct-relation fuzzy matrix" (Z ) is constructed with the help of following equations:
Moreover, the following equations are also used in the process of the normalization of this matrix:
as energy [62] [63] [64] , airline [65, 66] , and banking [67] [68] [69] .
to define a membership function [81, 82] . For that, decision-makers under the hesitancy [83, 84] .
to weight different criteria according to their importance [86, 87] .
Finally, following equations are considered to construct "the defuzzified total influence matrix":
IT2 Fuzzy TOPSIS
The word TOPSIS is obtained from the expression of "Technique for Order Preference by Similarity to Ideal Solution. " This multi criteria decision-making methodology was generated by Hwang and Yoon [92] . With this methodology, it can be possible to rank differ-
In the calculation of positive and negative ideal solutions, the weighted values of the defuzzified matrix ( v ij ) are used. After that, D+ and D− are calculated as following:
In the final stage, the following equation is considered to identify the closeness coefficient (CCi).
AN APPLICATION ON TURKISH DEVELOPMENT PLANS
A hybrid-hesitant decision-making model based on interval type-2 fuzzy sets has been constructed by considering DEMATEL and TOPSIS method, respectively. For this purpose, firstly, The DEMA-TEL method has been used for weighting the dimensions and criteria of development plan of Turkish financial economics, after that, The TOPSIS has been applied for ranking a set of alternatives defining the development plans between 1963 and 2018. The main reason of selecting interval type-2 fuzzy DEMATEL approach is that
Additionally, "the total influence fuzzy matrix" is calculated in the fourth step with the following equations:
ferent alternatives regarding their significance. Both positive (A + ) and negative (A -) ideal solutions are calculated in the analysis process of TOPSIS approach. For this purpose, following equations are taken into the consideration:
this method provides an impact and relationship analysis. Additionally, TOPSIS method also provides accurate solutions by considering uncertainty in order to make decision in complex situation [93] [94] [95] .
Thus, it is possible to determine the best development plans in Turkey and rank their performances by using the determinants of development plans with the weighted data. Provided data and details of the model construction are summarized in the following sections: Turkey is an emerging country which has a significant geographical location regarding international trade because it is the between the continents of Europe and Asia. Due to this issue, there are lots of different studies in the literature which focuses on Turkey. However, there is not a study that examines this subject with the help of fuzzy logic and multicriteria decision-making methodology.
Constructing Model
Proposed model starts with defining the problem of multicriteria decision-making model. For this aim, a set of dimensions, criteria, and alternatives have been defined to evaluate with the integrated approach. Table 1 represents the selected dimensions and criteria for the development plans of Turkey. Table 1 defines three dimensions entitled economic conditions (dimension 1), public services (dimension 2), and social and human capacity (dimension 3) for the development plan evaluation. Additionally, a set of criteria has been represented for each dimension to evaluate the subdimensions of development plan. Financial system (criterion 1), fiscal policy (criterion 2), and investments (criterion 3) are listed as the subdimensions namely, the criteria of economic conditions. In this framework, effective financial system and high foreign and domestic investments contribute to the economic development. Similarly, fair fiscal policies have also positive effect on this situation. Security and Justice (criterion 4) as well as local administrations (criterion 6) are the subdimensions of public services. In other words, when there is security and justice and local administrations work effectively, it can attract investors and this condition positively affects economic improvement. Finally, education (criterion 6), health (criterion 7), and social inclusion (criterion 8) are defined as a criterion set for the dimension of social and human capacity. Within this context, effective education and health systems in the country increase the living standard of people. Similarly, when people feel that they are the part of the community, it also has a positive influence on the development of the country. Proposed dimensions and criteria have been adapted from 10 development plans of Turkey published in the period of 1963-2018.
However, 10 development plans of Turkey have been selected as a set of alternatives for ranking the best performance among them. Table 2 illustrates the alternatives with their period. After defining the criteria and alternatives, the decision-maker team has been constructed to provide the linguistic evaluations for the criteria and alternatives. For this purpose, linguistic scales and their fuzzy numbers for the criteria and alternatives are presented in Tables 3 and 4 respectively. Source: Baykasoğlu and Gölcük [96] , Chen and Lee [97] .
Three decision-makers that are the experts in the field of Turkish financial economics have been appointed to evaluate their linguistic choices and their answers have been considered in the HFLTSs. In this circumstance, three decision-makers evaluated the criterion and alternatives. These experts have at least 10-year experience in this field. The results of the criteria are presented in Table 5 . The decision-makers have also provided their linguistic evaluations for each alternative with respect to the criteria of the development plan and the hesitant linguistic results for the alternatives are seen in Table 6 . 
After the defining the criterion and alternative set with their linguistic evaluations, the analysis process continues with calculation of the proposed hybrid model and the details of computation process are given in the following section:
Results
First stage of the hybrid modelling is to apply IT2-hesitant fuzzy DEMATEL for weighting the criteria and dimensions. In the first step of this stage, the direct-relation matrix has been constructed by using the averaged values of criteria converted into the fuzzy numbers and the results are represented in Table 7 .
In the second step, the direct-relation matrix has been normalized as seen in Table 8 .
The following step continues with the computation of the total relation matrix. Table 9 shows the computation results of the total relation matrix.
At the final step of IT2-hesitant fuzzy DEMATEL, the defuzzification process has been applied for providing the impact and relation degrees of each criterion and the final weighting results of them.
The defuzzified values are represented in Table 10 .
According to the results of (r + y), C3 is the most important factor as C4 has the weakest importance in the criterion set. However, the values of (y − x) demonstrate that C2 is the most influencing factor in the criteria set whereas C6 is the most influenced criteria of the development plan. Moreover, the impact-relation map among the criterion set of the development plan is illustrated. For that, the threshold item that is the averaged value of the defuzzified matrix is appointed to determine the impact directions among the criteria and the results are represented in Figure 1 . As seen in Figure 1 , C1, C2, and C3 have completely impact on the criterion set. However, C4 has no impact on the other criteria. Some of criteria has a mutual relation between each other such as C1 and C2, C2 and C3, C1 and C3. Additionally, Table 11 defines the local and global weights of development plan factors. Table 11 shows that dimension 1 is the most important dimension as dimension 2 has relatively weakest importance in the dimension set. The second stage of the hybrid analysis continues with IT2-hesitant fuzzy TOPSIS for ranking alternatives. Firstly, the decision matrix has been converted into the averaged fuzzy numbers to obtain the fuzzy decision matrix under the hesitancy. Table 12 represents the fuzzy decision matrix.
The following process is to get the defuzzified values of the decision matrix. Provided values are shown in Table 13 .
Weights of the criteria from IT2-hesitant fuzzy DEMATEL have been used for the weighted defuzzified decision matrix and the results are presented in Table 14 .
At the final step of the second stage, the values for the positive and negative ideal solution as well as the relative closeness have been computed. Table 15 shows the values and ranking results for the alternatives of development plan. 
DISCUSSIONS AND CONCLUSIONS
Having economic development plan is important especially for emerging economies. Since they aim to be a developed country, they try make many different actions to reach this purpose quickly. For example, Turkey is an emerging economy which implemented 10 different 5-year economic development plans for the years between 1963 and 2018. They mainly aim to minimize unemployment and inflation rate, increase technological investment, economic growth, and industrial production and improve legal, health, and education systems.
This study aims to evaluate the performance of these 10 different economic development plans of Turkey. In this framework, three dimensions and nine criteria are identified. They are weighted with the help of interval type-2 fuzzy DEMATEL approach. The results show that economic conditions play the most significant role whereas the dimension of public services is on the last rank. This explains that so as to reach sustainable development countries firstly focus on economic conditions. The importance of the economic issues for success of the development plan in emerging economies were also emphasized in many different studies in the literature [98] [99] [100] .
Similarly, as a result of interval type-2 DEMATEL analysis, the criteria of investment, fiscal policy, and financial systems have the highest weights. It is defined that countries should take some actions to attract the investors. In this circumstance, there should be tax advantage for both domestic and foreign investors. High investments make contribution to increase economic growth and decrease unemployment rate. This condition positively affects the development of the countries.
Another important point is that fair fiscal policies should be implemented. With the help of these fair fiscal policies, it can be much easier to increase savings and attract the investors. Finally, effective financial system also contributes to effectiveness of the fund transferring from fund suppliers to the fund demanders. It has also positive influence on economic development of the country. Similarly, Refs. [101] [102] [103] also underlined that when financial system becomes more effective, it can be possible to reach sustainable economic growth.
In addition to these issues, 10 different 5-year economic development plans of Turkey are ranked by using interval type-2 fuzzy TOPSIS approach. In this context, the weights of the dimensions and criteria calculated by using interval type-2 fuzzy DEMATEL are also considered. The findings explain that last three development plans (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) in Turkey have higher performance in comparison with the previous ones.
These plans were implemented in Turkey successfully after suffering from the financial crisis in 2001 and during the global crisis of 2008. In these plans, it was aimed to decrease unemployment and inflation rates. Additionally, more effective health and infrastructure systems were implemented. According to the results of this study, it is understood that these plans contributed the development of Turkey more by comparing with the earlier development plans.
This study aimed to focus on a very important topic in financial economies. Additionally, it is believed that using interval type-2 fuzzy DEMATEL and TOPSIS methods firstly increases the originality of this study. Nevertheless, in the future studies, many different emerging economies can be taken into the consideration by using different approaches, such as interval type-2 fuzzy VIKOR and interval type-2 fuzzy QUALIFLEX.
